Introduction
Sexually transmitted infections (STIs) have long been recognised as a major public health dilemma because of their high incidence and contribution to morbidity and mortality [1] . Though many STIs are easy to treat, delay in seeking appropriate care can result in increased severity and complications [2] . Historically, knowledge about STIs has been very low even in communities where there is high prevalence of STIs. In some cases, STIs may be viewed as unavoidable or may even be viewed as an 'initiation into adulthood' [3] . There may be lack of concern about STIs because they may be viewed as easily curable [3] . 313 mission might influence sexual behaviour [5] . A study in the Netherlands provided evidence that patients with low educational backgrounds often delayed seeking professional help longer than those with high educational backgrounds, and also that those patients living in rural areas were more likely to delay than those living in the urban areas [6] . A study in the USA found that low socioeconomic status was associated with delay in treatment [7] . Furthermore, the knowledge, attitude and sexual practices relating to STIs have an association with delay in seeking care for STIs. Studies in South Africa found that misconceptions regarding the cause of STIs are responsible for delay in seeking help and treatment of STIs [8, 9] . Equally, embarrassment and/or social stigma often resulted in prolonged interval before seeking cure [6, 7] . Women are more at risk due to low level of knowledge of STIs. Studies in Kenya and South Africa have shown that women who continued to have sex while having STI symptoms were more likely to delay than other women [1, 9] .
In Malaysia, the Ministry of Health has noted a downward trend in the number of reported STI cases. For example, the number of reported syphilis cases has decreased from 1,965 in 2000 to 900 in 2005, while that of gonorrhoea declined from 1,356 cases in 2000 to 537 in 2005 [10] . This downward trend may be due to the underreporting of cases, because of the stigma attached to these infections and the increasing ease of, and accessibility to, treatment at private clinics [10] . So far no findings were available that provide evidence of knowledge, attitudes and perceptions of STI patients toward STIs. Therefore the aim of this study was to assess patients' awareness of STIs and to compare the knowledge level on STIs across different socio-demographic groups.
Subjects and Methods
A face-to-face interview was conducted among the patients visiting the Venereal Diseases Outpatient Department of the General Hospital of Pulau Pinang (Malaysia). Pulau Pinang is one of Malaysia's 13 states and is situated in the north of Peninsular Malaysia. It is a multicultural state comprising of Malay (42.5%), Chinese (46.5%), Indian (10.6%) and others (0.4%), with an estimated population of 1.5 million [11] .
Participants
Participants of this study were patients over 18 years of age attending the clinic for STI checkups between July 15 and August 30, 2007. All the participants were diagnosed with an STI by the clinicians from the Venereal Diseases Outpatient Department of the General Hospital of Pulau Pinang. A total of 121 patients were approached but only 116 of them agreed to participate in the study. Due to the sensitive nature of the study, especially in the context of Malaysia, an Asian country with traditional values, the sample for study could not be selected randomly. Owing to ethical considerations, all the patients aged 18 years and over attending the Outpatient Department of Venereal Diseases for STIs checkups, who were diagnosed with STIs during the study period, were offered the chance to participate in the study. Those who were interested in the study were referred to the interview room, where the interviewer explained the details of the study.
Study Tool
For data collection, a 19-item questionnaire was developed in English. The questionnaire was then translated into Bahasa Melayu (the national language of Malaysia). Of these 19 items, the first 7 questions addressed socio-demographic information. One item each was on the knowledge about different types of STIs, the symptoms of STIs, preventive measures for STIs, the risk groups, complications, route of transmission and causative organisms. In addition to these, 3 items were about sexual practices, knowledge source and perception about STIs. Each knowledge question included multiple statements and the respondents were allowed to choose more than one.
The face and content validity was performed by the professionals at the disciplines of Social and Administrative Pharmacy Department at University Sains Malaysia and by the Department of Biostatistics at the General Hospital of Pulau Pinang. The reliability scale was applied to all the variables comprising the knowledge domain (i.e. knowledge about the different STIs, symptoms, awareness about causes/prevention and diagnosis and therapy). The reliability and internal consistency of the tool were estimated on the basis of Cronbach's alpha (= 0.81). Though all the respondents could speak Bahasa Melayu, the level of competency was unknown and difficult to analyse. Therefore, to avoid complications all the interviews were conducted in the native language of the respondents by researchers with an excellent proficiency level in the Malay, Indian and Chinese languages.
Data Collection
This study employed face-to-face interviews using a semistructured questionnaire. Ethical approval was obtained from the social and behavioural research ethics committee, University Sains Malaysia and the director of the General Hospital of Pulau Pinang. All the questionnaires were kept anonymous and the confidentiality of the information provided was assured to the respondents.
Knowledge of Sexually Transmitted Infections
Knowledge of STIs was assessed using the number of correct STI names, symptoms and transmission routes reported by participants. Each correct response under a question equalled one score. The maximum score that could be obtained was 33. Participants were evaluated according to the points they received from knowledge questions: 0-10 points = low level; 11-21 = moderate level; 22-33 = high level of knowledge.
Data Analysis
For data analysis, the Statistical Package for Social Sciences (SPSS13.0 ) was used. Descriptive statistics were used to demon-strate the results. Some of the questions had multiple choices to choose from; therefore the sum total of percentages was not always 100%. Student's t test and analysis of variance (ANOVA) were used to analyse the knowledge and practice differences among the groups.
Results
Of the 116 participants, 107 (92.2%) had valid responses and the remaining 9 (7.8%) survey forms were rejected because of the incomplete information. Of the 107 patients, 57 (53.3%) were male and 50 (46.7%) female. Other socio-demographic factors are given in table 1 . Only 35 (32.7%) disclosed that they had experienced sexual intercourse and of these 23 (65.7%) had more than 1 sexual partner. Details about the first age of intercourse and number of sexual partners are shown in table 2 . Of the 107 patients, 82 (76.6%) were diagnosed with syphilis, followed by genital warts in 11 (10.3%), gonorrhoea in 10 (9.3%), HIV/AIDS in 3 (2.8%) and herpes in 1 (0.9%).
Thirty-two participants (30.0%) disclosed that they had no knowledge about any type of STIs. The majority (59; 55.1%) claimed that they had knowledge of AIDS. Detailed responses about knowledge of different types of STIs are illustrated in figure 1 .
Knowledge about Causative Organisms, Risk Groups and Transmission of STIs
The majority (68; 64.5%) were unaware of the causative organisms for STIs; however, those aware had ranked viruses as one of the most commonly known causative organisms, followed by bacteria and fungi. The respondents' beliefs about the route of transmission of STIs are described in figure 2 . Whilst exploring the respondents' beliefs towards the prevention of STIs, 50 (46.7%) recommended avoiding sexual contact with prostitutes, other proposed strategies are given in table 4 . In a response to the question about seeking professional help, respondents preferred to consult a general practitioner. Malay  6  10  8  2  5  2  0  0  Chinese  17  9  17  11  17  2  6  9  Indian  9  8  6  8  6  3  3  3  Others  5  2  2  0  2  0  0  0  Gender  Male  18  18  22  16 
Knowledge about Symptoms of STIs

Misconceptions
There were also some misconceptions about STIs among the patients, as 11 (10.3%) believed that 'if the symptoms disappear it means the STI is cured', which may not be true with every STI, and 63 (58.9%) did not know. Also 30 (28%) of the patients believed that 'STIs can only be spread when symptoms are present'. However, the majority of patients (more than 60%) believed that STIs require medical treatment and a patient with an STI should also get his/her partner checked and treated.
Source of Knowledge
The most common source of information was newspapers and magazines (51 patients; 47.7%), television (21; 19.6%), the internet (9; 8.4%), seminars (9; 8.4%), doctors (6; 5.6%) and hospital (3; 2.8%). Twenty-six (24.3%) of the patients claimed that they do not seek information about STIs from any source.
Knowledge Score and Socio-Demographic Factors
The overall mean score on knowledge questions was 12.21 out of a maximum of 33 and, equally important, this score is towards the lower end of the score for moderate level of knowledge (11-21). Significant differences in levels of knowledge were apparent according to gender, religion, education, marital status and income level (as detailed in table 5 ).
Discussion
This survey was the first to assess the public knowledge of STIs in patients attending the Outpatient Department of Venereal Diseases at the General Hospital of Pulau Pinang. The majority (n = 40; 37.4%) of the respondents were from the age group 18-30 years. This finding is similar to that of Mayer-Weitz et al. [12] who in 2003 found the majority of the patients attending an STI clinic were younger than 35 years. The majority of participants had little awareness of STIs, which has been found to be an important determinant of delayed healthcareseeking behaviour [13] . Whilst evaluating the recognition of symptoms, findings revealed that 40.2% (n = 43) were not aware of any symptoms of STIs, which could result in delay in seeking treatment and further complicating the condition. This finding of little awareness of STI symptoms correlates with the findings of a study by Mukisa et al. [14] in 1993 in Uganda. A surprising fact was that although 76.6% of the respondents had a confirmed diag- Malay  7  8  10  2  16  3  0  5  Chinese  7  7  18  7  19  0  0  4  Indian  6  6  10  3  11  6  3  0  Others  5  0  4  0  4  2  0  2  Gender  Male  15  16  28  8  32  6  3  11  Female  10  5 
nosis of syphilis, AIDS was the most commonly recognised STI. Similar are the findings of Farr et al. [15] , who in 1990 who found that the majority of the patients (90%) answered the questions about AIDS correctly. There is considerable other research on adolescents or the general public in different parts of the world that has also revealed the same [16] [17] [18] [19] . For prevention of STIs, the most commonly recommended strategy was to avoid sexual contact with prostitutes, followed by the use of condoms 39.2% (n = 42). Use of condoms as one of the most effective measures to prevent STIs has been reported by certain other researchers from different countries in their studies on the awareness of STIs [18] [19] [20] . This study has not evaluated the respondents contact level with prostitutes; however, 21.5% (n = 23) disclosed sexual relations with more than 1 partner. In terms of treatment, about one third recommended the use of antibiotics to treat STIs, and nearly all were willing to seek the treatment from a general practitioner.
There was almost equal participation in the study from all educational groups, except the uneducated, who made up only 2.8% (n = 3). The fact that the sample included respondents from almost all educational groups showed that people from various groups suffer from STIs. There is no previous study in Malaysia in regard to these findings, providing evidence that the focus of knowledge and prevalence of STIs is not limited to the already identified high-risk groups.
One of the important roles that hospitals could play is to improve the awareness of different health-related issues. In this study, hospital was found to be the least popular source of information, which suggests a need to improve in this area in order to increase patients' awareness and knowledge of STIs.
The overall mean score of 12.21 on knowledge questions shows that patients have a moderate level of knowledge. As expected, gender, education level and income level were important factors to determine the knowledge level, with male gender, higher education and high socioeconomic status related to high knowledge level. Knowledge was also significantly related to religion, with Hindus being more knowledgeable than their counterparts. An interesting finding was that patients who claimed to be sexually active had better knowledge as compared to those who claimed to be sexually inactive. It suggests that a higher knowledge level alone cannot always ensure responsible behaviour, as indicated previously. This type of finding has been confirmed by Shapiro et al. [21] , who in 1999 indicated that greater knowledge may be associated with high-risk behaviour.
This study has some limitations. Firstly, all the patients who showed willingness to participate in the survey were recruited, regardless of whether they were newly registered or follow-ups. It may be that newly registered patients were not aware of the symptoms, preventive measures, diagnosis and therapy, whereas follow-up patients might have a better knowledge of STIs. This could lead to the differences in knowledge level. As the scope of this study was merely to compare the knowledge level among different socio-demographic groups so the data on whether the respondent was a newly registered case or was on follow-up, was not gathered. Furthermore, to maintain the privacy and confidentiality of all the gathered information, patients' records were not accessed. Secondly, the section evaluating the help-seeking behaviour did not consider the patient's attitudes toward the use of traditional or herbal medicines, which can be a possible issue to be considered in future studies.
Conclusion
This study provided evidence of an inadequate level of knowledge of STIs among STI patients. Efforts towards increasing STI knowledge are broadly needed in Malaysia, and specifically for people who are attending STIrelated clinics.
